Mechanistic approach of contrasting modifying effects of caffeine on carcinogenesis in the rat colon and mammary gland induced with 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine.
Caffeine exerts potent chemopreventive action against 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP)-induced rat mammary gland carcinogenesis, but acts as a co-carcinogen in the colon. The present work was performed to clarify mechanisms underling these organ dependent actions. Female F344 rats were given PhIP and caffeine, PhIP alone, caffeine alone or no treatment for 4 weeks. PhIP-DNA adduct formation in the colon was significantly higher in the PhIP+caffeine than in the PhIP group, but levels in the mammary glands showed no inter-group differences. CYP1A2 mRNA expression in the livers of the PhIP+caffeine group tended to be higher than in either the PhIP or the caffeine alone groups. High mRNA expression for both N-acetyltransferase (NAT) 1 and NAT2 was observed in the colon, with less expression in the mammary gland. The levels of four DNA-repair enzymes were not influenced by the caffeine treatment. In conclusion, only increased level of DNA adducts in the colon partially related to the modifying effects of caffeine on PhIP-induced rat carcinogenesis. Thus, other unknown factors must be contributory.